The HA group showed significant reduction in the wound area (wound area of day X/wound area of Day0x100) compared to the control group (day8, 26.54 ± 6.12% vs 50.59 ± 5.50%, respectively; p<0.001), which is an assessment of the gross pathology. The HA group showed also significantly superior wound healing to the control group on histological analysis, including assessment of abscess, necrosis, neutrophil infiltration, edema, fibroplasias (4.2 ± 1.2 vs 11.5 ± 2.1, p<0.001). The HA group was significantly lower than the control group on the levels of TNF-α (324.0 ± 134.0pg/ml vs 433.8 ± 119.9pg/ ml, respectively; p=0.01) and IL-1ß (329.8 ± 151.7pg/ml vs 481.7 ± 204.5pg/ml, respectively; p=0.011). In addition, the HA group showed significantly lower bacterial counts compared to the control group (day8, 4.66 ± 0.45logCFU/ml vs 5.35 ± 0.37logCFU/ml, p<0.001).
MAteRiAls AnD MetHoDs:
Two 6 mm, full-thickness, splinted excisional wounds were created on both sides of the dorsal midline of C57bl/6 mice, and inoculated with 25 microliters of 1.5 × 10 8 colony forming units (CFU)/mL methicillin-resistant Staphylococcus aureus (MRSA) per wound. Mice were treated with NTP for 10 minutes or 20 minutes, respectively, for a total of 3 treatments every other day for 7 days. Wounds were aseptically swabbed and plated onto trypticase soy agar pre-and post-NTP treatment to monitor interim bacterial reduction during the study period. On day 7, wound tissue was harvested and homogenized for quantitative analysis of CFU/gram tissue remaining.
Results: After NTP treatment, there was no gross or histological evidence of residue, aberrant dermal architecture, or edema in any of the wounds or intact skin. Interim agar growth from pre-and post-NTP aseptic swabbing revealed one logarithmic reduction in bacterial load for the 20-minute group, which was subsequently confirmed with serial dilutions of full-thickness, homogenized wound tissue. Wounds inoculated with MRSA and treated with NTP for 20 minutes had a 90% reduction in MRSA CFUs/gram of homogenized tissue (p = 0.0441) compared to untreated wounds. Efficacy of 20 minutes NTP treatment was confirmed by lack of anti-staph ab staining on sectioned wounds. intRoDuCtion: A large animal model for composite face transplantation is necessary to better understand the immunologic processes and nerve regeneration. Current porcine models of facial transplantation fail to include all major branches of the facial nerve, and have not demonstrated long-term survival.1,2 A better understanding and detailed evaluation of vascular anatomy and microvascular territories in facial subunits and bone can help effectively develop a reliable porcine composite tissue flap model for experimental reconstructive or transplantation studies.
ConClusion
MetHoDs: Eleven 10kg domestic pigs were used for in-vivo studies. Vascular anatomy was assessed by Intraoperative anatomical dissections of 11 hemi-facial composite tissue flaps including the auricle. In addition Computed Tomographic Angiography (CTA) and Laser-assisted Indocyanine Green Fluorescence Angiography (LA-ICGFA) were used to assess vascular architecture preoperatively and flap perfusion. In addition, 8 cadaveric pigs were used for selective angiography of branches of the external carotid artery using a barium sulfate and latex mixture to provide detailed qualitative and quantitative analysis of the vascular territories using ultra-high resolution 3D CTA followed by a detailed anatomical dissection. Perforator distributions in facial subunits and the relationship of vascular territories to the facial nerve branches were documented.
Results:
A composite tissue flap of the hemi-face including the auricle was elevated and auto-transplanted in eleven 2 months old domestic pigs. Three pigs underwent preoperative CTA. We demonstrated two principal vessels supplying the hemifacial tissues: Internal maxillary artery (IMA) and superficial temporal artery (STA), with less significant contribution from the facial artery. Use of 3D volume rendering of the CTAs and the anatomical dissections demonstrated the vasculature and potential angiosomes of dominant and minor branches from the external carotid artery. We have been able to categorize facial subunit vascularity to delineate safe vascular territories for flap design in facial transplantation or reconstructive surgery.
ConClusion:
We describe a new swine facial transplantation model with successful outcomes and reliable vascularity confirmed with anatomic, in-vivo CTA studies. Novel detailed vascular injection studies provide understanding of 3D vascular territories paramount to flap design, therefore enabling successful long-term modeling of hemi-facial composite tissue transplantation.
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